Effects of transforming growth factor-beta 1 and interleukin-1 alpha on matrix synthesis in osteoarthritic cartilage of the temporo-mandibular joint in aged mice.
Osteoarthritic lesions were observed in the mandibular condyle cartilage of mice aged 7 months and older. These lesions appeared as fibrillations along the articular surface and were accompanied by reduced extracellular matrix synthesis and chondrocyte proliferation. Explants of mandibular condyle cartilage were cultured in serum-free BGJb medium supplemented with ascorbic acid (300 micrograms/ml), penicillin (100 U/ml) and streptomycin (100 micrograms/ml) for up to 72 h. Cultures were further supplemented with either hTGF-beta 1 (0.1-5.0 ng/ml) or human IL-1 alpha (40 U/ml). [3H]thymidine (2 microCi/ml) and [35S]SO4 (10 microCi/ml) were added to the culture medium for the last 24 h of culture and incorporation into DNA and sulfated proteoglycans, respectively, studied. The results indicated that protein and DNA contents, [3H]thymidine and [35S]SO4 incorporation, as well as the specific activity of alkaline phosphatase, were increased by TGF-beta 1. Addition of 1.0 or 5.0 ng/ml hTGF-beta 1 to the cultures for 48 h, had the most stimulatory effect on matrix synthesis and cell proliferation, whereas 0.1 ng/ml hTGF-beta 1 appeared to be inhibitory when compared to controls. Increased [35S]SO4 labeling of chondrocyte clusters was observed by autoradiography in tissue sections from cultures treated with TGF-beta 1 (1.0 and 5.0 ng/ml). In contrast, IL-1 alpha exerted inhibitory effects on cell proliferation and matrix synthesis. However, it induced the activity of acid phosphatase in these cultures. The results of the present study show that IL-1 alpha had catabolic effect on his tissue, while TGF-beta 1 enhanced proliferation and induced synthetic activity of the cartilage cells. Such action by TGF-beta suggests the existance of a possible repair process in osteoarthritic cartilage of the temporo-mandibular joint of aged mice.